Cholinergic activation of the electrocorticogram: an amygdaloid activating system.
In urethane-anesthetized rats, electrical 100-Hz stimulation of the basal amygdala changed neocortical electrical activity from 6-Hz or less large-amplitude, irregular slow activity to low-voltage fast activity (LVFA) including frequencies of above 10 Hz. A similar activating effect was seen in the hippocampus, where amygdala stimulation induced the appearance of rhythmical slow activity in the 2- to 6-Hz range. This activation of neocortical and hippocampal activity by amygdala stimulation was blocked by the cholinergic-muscarinic receptor antagonist scopolamine (0.5-5.0 mg/kg i.p.), but not by the peripheral antagonist methylscopolamine, in a concentration-dependent manner. In contrast, a blockade of ascending inputs from the midbrain to the neocortex by treatment with the serotonin-depletor p-chlorophenylalanine or cauterization of the rostral midbrain did not block neocortical LVFA to amygdala stimulation, even though the lesions abolished all LVFA to strong noxious stimuli such as tail pinches. Unilateral infusions of the local anesthetic lidocaine (1%) into the basal forebrain selectively blocked LVFA in the neocortex ipsilateral to the infusion. However, intracerebral or systemic administration of various excitatory amino acid antagonists (2-amino-5-phosphonovaleric acid, kynurenic acid, NPC 12626) was not effective in blocking LVFA to amygdala stimulation. An input from the amygdala to the basal forebrain cholinergic system appears to be one of multiple systems involved in the cholinergic activation of neocortical and hippocampal activity. Further, basal forebrain-cholinergic inputs to the cerebrum alone are sufficient to activate the electrocorticogram, as they sustain activation even in the absence of inputs from the mesencephalon.